Silybum marianum GAERTH is an erect stout biennial, herb belonging to the family Compositae which comprises about 1000 genera and 20000 species. S. marianum is common in Kashmir at an altitude of 1800-4000 m and is cultivated for ornaments in gardens. The plant is used in the treatment of hepatitis, cirrhosis, regeneration from liver diseases, and liver poisoning.
H correlation spectroscopy (COSY) with two other protons limiting its location to either C-1 or C-3. However, it could be assigned to the usual C-3 position on the basis of heteronuclear multiple-bond connectivity (HMBC) as illustrated in Fig. 2 . The larger coupling constant of this proton allowed us to assign b and equatorial configurations to the hydroxyl group which was substantiated by nuclear overhaueser effect (NOE) between H-3 and H-28. The loss of the side chain resulted in a fragment ion at m/z 329, showing the presence of one hydroxyl and an olefinic moiety in the side chain. Since both methyl groups at C-25 were observed downfield as singlets, the hydroxyl group could be referred to C-25 and confirmed by the HMBC correlations (Fig. 2) . The methylene group could be assigned to C-24 Chymotrypsin Inhibitory Triterpenoids from Silybum marianum Ejaz C-NMR spectrum [broad band (B.B) & distortionless enhancement by polarization transfer (DEPT)] showed the presence of 31-carbon signals including methyls, methylene, methane and quaternary carbons which could be assigned on the basis of heteronuclear multiple-quantum coherence (HMQC) ( Table 1) . Thus, marianine (1) could be assigned as 24-methylene-7-oxo-lanosta-8-(9)-ene-3b,25-diol.
Marianoside (2) was obtained as a white amorphous powder and was positive in the Lieberman Burchard test for a triterpene. The positive mode HR-FAB-MS showed [MϩH] ϩ ion at m/z 619.4545 (Calcd 619.4573) corresponding to the molecular formula C 37 H 62 O 7 with seven degrees of unsaturation. Strong IR bands were observed at n max 3445-3420 (OH group), 3030, 1640 (CϭC), and 1420 cm Ϫ1 (gem-dimethyl). The 1 H-NMR spectrum of 2 showed the characteristic signal for an anomeric proton as a doublet at d 4.21 (Jϭ7.7 Hz). The larger coupling constant inferred the b-configuration of the anomeric position. [16] [17] [18] [19] Thus, the aglycon 2a could be assigned 24-methylene-lanoesta-8(9)-ene-25,28-diol. The Serine protease inhibitors have been proposed to be part of the plant's natural defense system against insect predation, and function by inhibiting insect proteinases. [21] [22] [23] [24] Hence, these inhibitors have gained attention as possible sources of engineered resistance against pests and pathogens for transgenic plants expressing heterologous inhibitors. 25) Chronic infection by hepatitis C virus can lead to progressive liver injury, cirrhosis, and liver cancer. A chymotrypsin like serine protease known as NS3 protease thought to be essential for viral replication has become a target for anti-HCV drugs. 26, 27) The search for new and effective inhibitors of serine proteases is an urgent need in drug development, and new chymotrypsin inhibitors appears to be a promising approach. Compounds 1-3 showed significant inhibition against chymotrypsin.
Experimental
General Experimental Procedure UV and IR spectra were recorded on Hitachi-UV-3200 and Jasco-320-A spectrometers, respectively.
1 H-and 13 C-NMR spectra were recorded on a Bruker AM-400 spectrometer with tetramethylsilane (TMS) as an external standard. The 2D-NMR spectra were recorded on a Bruker AMX 500 NMR spectrometer. Optical rotations were measured on a Jasco DIP-360 digital polarimeter using a 10 cm cell tube. Mass spectra (EI and HR-EI-MS) were measured in an electron impact mode on Finnigan MAT 12 or MAT 312 spectrometers and ions are given in m/z (%). TLC was performed with precoated silica gel G-25-UV 254 plates and detection was done at 254 nm, and by spraying with ceric sulphate in 10% H 2 SO 4 . Silica gel (E. Merck, 230-400 mesh) was used for column chromatography. Melting points were determined on a Gallenkemp apparatus and are uncorrected. For enzyme inhibition assay, all chemicals and chymotrypsin were purchased from Sigma Chemical Company (St. Louis, MO, U.S.A.).
Plant Material
The whole plant of Silybum marianum GAERTH was collected from Margalla Hills near Islamabad, in March 2004 and identified by Dr. Rubina Ashraf, a plant taxonomist at the National Agriculture and Research Center Islamabad (NARC), Pakistan, where a voucher specimen has been deposited.
Extraction and Purification The air dried whole plant (25 kg) was exhaustively extracted with methanol (50 lϫ3) at room temperature. The extract was evaporated to yield a residue (750 g), which was partitioned between n-hexane (150 gm), chloroform (80 g), ethyl acetate (55 g), n-butanol (68 g) and water (38 g). The chloroform-soluble fraction was subjected to column chromatography over silica gel with n-hexane-CHCl 3 Tables 1 and 2. IR Table 2 . 28) Chymotrypsin (9 units/ml in 50 mM Tris-HCl buffer pH 7.6, Sigma Chemical Co., U.S.A.) was preincubated with compounds 1-3 for 20 min at 25°C. 100 ml of substrate solution (N-succinyl-phenylalanine-p-nitroanilide, 1 mg/ml of 50 mM Tris-HCl buffer, pH 7.6) was added to start the enzyme reaction. The absorbance of released p-nitroaniline was continuously monitored at 410 nm until a significant color change was achieved. The final DMSO concentration in the reaction mixture was 7%.
Estimation of IC 50 Values
The concentrations of test compounds 1-3 that inhibited the hydrolysis of substrates (chymotrypsin) by 50% (IC 50 ) were determined by monitoring the effect of increasing concentrations of these compounds in the assays on the inhibition values. The IC 50 values were then calculated using with the EZ-Fit Enzyme Kinetics program (Perrella Scientific Inc., Amherst, U.S.A.).
Acid Hydrolysis of Compounds 2 and 3 A solution of 2 or 3 (8 mg) in methanol (4 ml) and 1 M HCl (4 ml) was refluxed for 4 h. The solution was concentrated under reduced pressure and diluted with H 2 O (4.5 ml). It was extracted with ethyl acetate and the sugar in the aqueous phase was identified as D-glucose by the sign of its optical rotation ([a] D ϩ52.6 from 2 and ϩ52.9 from 3) and co-TLC with an authentic sample of D-glucose using a solvent system consisting of n-BuOH-EtOAc-HOAc-H 2 O (12 : 2 : 2 : 2). TLC was run three times in the same direction and spots were visualized with aniline phthalate reagent.
In the case of 3, the known aglycon, eburicol 3a, was obtained which was crystallized from MeOH, mp 159°C. The melting point and spectral data were in complete agreement with those reported in the literature. 20) Vol. 54, No. 1 
